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Industrial Co.) 
A model magnetic field is frequently employed in 
most neoclassical transport theories for simplicity, 
but the magnetic field is now calculated by using the 
MAGN code for fixed coil currents. Then, the 
transport coefficients are evaluated for a realistic 
magnetic field, such as one based on the Large 
Helical Device(LHD) parameters. Comparison 
A powerful tool for analyzing the particle orbit between these results and the results based on the 
topologies and related structure of trapped and 
passing particles in helical torus has been discussed 
by solving the drift kinetic equation for plasmas with 
3-D toroidal geometry. Numerical codes such as the 
DKES code and the PFSTL code have been 
developed to study the neoclassical transport. In the 
previous works, the analytic representation for the 
longitudinal adiabatic invariant for the general 
magnetic configuration instead of a simple model 
magnetic field, is presented in the convenient form 
for the numerical calculations for realistic magnetic 
configurations. This powerful method was applied to 
the study of the transport in the wide range of 
parameter space specifying the magnetic field 
geometry. 
The EX B poloidal rotation may suppress the loss 
of helical trapped particles and it consequently leads 
the improvement of particle confinement.For a 
specific value of electric field, however, there is a 
possible degradation of particle confinement caused 
by so-called helical and/or toroidal resonance. 
Analytical and numerical results have not been 
completely understood, particularly when a 
boundary layer associated with a radial electric field 
is presented. In the present study, the effect of radial 
electric field on neoclassical transport is analyzed in 
detail. 
184 
DKES code has also been made. 
In the previous work, the collisionality dependence 
of the diffusion coefficient and the bootstrap current 
in the case of the LHD parameters are studied for 
different values of the normalized radial electric 
field. In the present research, however, the 
asymptotic behavior of the bootstrap current has 
been studied in further low collisionality region. We 
also consider the influence of the resonance on the 
transport. Although the diffusion coefficients are 
reduced due to the electric field, it may grow again 
once the resonance appears. With further increase of 
the electric field, however, the resonance may vanish 
for a specific level of the electric field, and 
consequently, the sudden changes of the transport 
coefficients are observed. Collisionality dependence 
of the diffusion coefficient for several values of the 
electric field is shown in Fig.l. Here, the case with 
RmE I v = 10-1 corresponds to the case of the 
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Fig.l Effect of electric field resonance on 
neoclassical diffusion coefficient. 
